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Abstract 
Three kinds of phosphorous slag powders from different localities (companies) were selected to test the dissolved 
phosphorus content in 3d curing age. Influence of different localities of the phosphorous slag powder on water 
requirement of normal consistency, setting time, soundness and mortar strength was studied. The results showed that 
the retarding effect of phosphorous slag powder and its dissolved phosphorus content was closely related. Under the 
condition of the same mixing amount, the more dissolved phosphorus content, the longer setting time. When the 
specimens contained same phosphorous slag powder, the dissolution rate and dissolved quantity increased with the 
increase of the specific surface area.  And the setting time also increased with the increase of the specific surface area. 
The defference in the mortar strength of the phosphorous slag powders from different localities may be attributed to 
the comprehensive effect between retarding effect and pozzolanic effect. 
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摘要 


























磷渣的化学成分结果见表 1，其中 SiO2、Al2O3、Fe2O3、CaO 及 MgO 的测定方法依据
GB/T176，P2O5及 F 的测定依据 DL/T5387，分别采用磷钼酸喹啉重量法及氟离子选择电极法测
定。 
表 1 各产地磷渣的化学成分（wt%）Table 1 Chemical composition of phosphorous slag from different localities 
Company SiO2 Al2O3 Fe2O3 CaO MgO P2O5 F SO3 Na2O K2O 
S 38.52 4.58 1.24 44.80 3.62 3.81 2.16 0.25 0.20 0.34 
Y 39.01 2.46 0.96 47.53 3.57 3.72 2.32 0.05 0.11 0.19 
M 39.11 2.38 0.74 47.47 4.60 2.85 2.46 0.22 0.03 0.15 
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磷渣粉的密度和比表面积的测定分别按照 GB/T208-1994 和 GB/T8074-2008 来进行，其结果
如表 2所示。 
表 2 磷渣粉的密度和比表面积 
Table 2 Density and specific surface area of phosphorous slag powders 
Samples SA SB SC YA YB YC MA MB MC 
Density(g/cm3) 2.84 2.89 2.96 2.72 2.78 2.81 2.94 3.11 3.19 



























































































Fig.1 Relationship of dissolved quantity of phosphorus with specific surface area and soaking time 
图 1 磷的溶出量与比表面积和浸泡时间的关系 
3.2. 水泥标准稠度用水量、凝结时间和安定性 
掺入磷渣粉后的水泥标准稠度用水量、凝结时间、安定性试验结果见表 3。 
表 3 各产地磷渣粉对标准稠度用水量、凝结时间和安定性的影响 
Table 3 Influence of phosphorous slag powder from different localities on water requirement of normal consistency, setting time and 
soundness 
Sample Content（%） Water requirement of normal consistency（%） 
Setting time(min) 
Soundness 
Initial setting(%) Final setting(%) 
C 0 27.2 165 222 Qualified 
SA 
10 27.4 285 335 Qualified 
30 27.0 780 870 Qualified 
50 26.7 1105 1420 Qualified 
SB 
10 27.3 295 430 Qualified 
30 27.2 915 1170 Qualified 
50 27.1 1310 1975 Qualified 
SC 
10 27.0 570 650 Qualified 
30 26.7 1382 1538 Qualified 
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50 26.5 1594 2214 Qualified 
YA 
10 27.2 170 227 Qualified 
30 26.9 245 330 Qualified 
50 26.6 321 483 Qualified 
YB 
10 27.3 180 233 Qualified 
30 26.8 250 350 Qualified 
50 26.4 365 490 Qualified 
YC 
10 26.8 195 238 Qualified 
30 26.5 255 375 Qualified 
50 26.2 380 500 Qualified 
MA 
10 27.4 175 265 Qualified 
30 27.2 275 385 Qualified 
50 26.4 480 630 Qualified 
MB 
10 27.2 195 270 Qualified 
30 27.2 330 495 Qualified 
50 27.1 565 720 Qualified 
MC 
10 27.0 205 285 Qualified 
30 26.8 397 540 Qualified 
50 26.4 625 870 Qualified 










产地磷渣的缓凝强度不同，磷渣 S 对水泥的凝结时间的影响效果最明显，其次是磷渣 Y，但磷渣











表 4 各产地磷渣对胶砂强度的影响 
Table 4 Influence of phosphorous slag powder from different localities on mortar strength 
Sample Content（%） 
Flexural strength(MPa) Compressive strength (MPa) 
3d 28d 56d 3d 28d 56d 
C 0 5.7 9.9 10.1 26.0 50.5 55.9 
SA 
10 4.7 9.0 9.3 22.6 48.8 57.8 
30 3.7 7.6 8.9 15.9 35.8 48.3 
50 2.5 4.6 6.4 9.0 20.9 30.8 
SB 
10 4.8 8.8 10.0 22.4 49.1 55.8 
30 2.7 6.6 8.2 12.2 33.1 40.5 
50 2.7 5.3 6.6 10.5 23.9 31.7 
SC 
10 4.6 9.2 9.6 21.4 48.0 53.9 
30 3.7 7.7 9.3 16.3 41.6 50.5 
50 0.4 5.8 7.2 1.8 25.4 37.6 
YA 
10 4.8 8.8 10.1 22.1 48.1 53.3 
30 3.5 8.1 10.0 16.2 36.6 46.6 
50 2.8 5.9 8.4 10.2 18.8 39.1 
YB 
10 5.0 8.8 9.3 21.3 44.2 53.0 
30 4.5 8.4 10.0 17.9 35.2 32.8 
50 3.3 6.0 8.5 12.7 28.2 42.3 
YC 
10 5.0 9.0 9.8 21.4 43.5 55.5 
30 3.9 8.1 9.4 17.0 40.1 51.0 
50 2.5 6.0 8.1 10.6 22.8 36.8 
MA 10 4.4 9.0 9.3 20.4 45.8 50.8 
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30 3.9 8.4 9.8 15.5 35.4 42.6 
50 2.1 5.6 8.2 8.8 22.7 35.1 
MB 
10 4.7 9.2 8.9 20.8 45.6 54.5 
30 3.9 8.3 9.5 16.2 39.6 50.6 
50 2.3 6.3 8.4 9.4 27.3 42.9 
MC 
10 4.7 8.7 9.4 20.7 46.0 54.0 
30 3.5 7.9 9.5 16.1 40.6 52.0 
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